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DIPEPTIDE COMPOUNDS HAVING PHARMACEUTICAL ACTIVITY AND 
COMPOSITIONS CONTAINING THEM 



- 1 - 



The present invention concerns compounds having pharmaceutical 
activity and more particularly it concerns dipcptide compounds and 
their use in the preventive and curative treatment of pathologic 
5 syndromes deriving from low intracellular glutathione (GSH) 
levels . 

The invention concerns also pharmaceutical preparations containing 
said dipeptides as active ingredient. 
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An object of the invention are the compounds of formula 



H-N CH-C0-N-( Y )-C00R 

I I I 
~,^CH CH 0 X 

CH 3 V 2 



(I) 



wherein the group -N-(Y)-C00R 

I 

X 

15 represents the residue of a natural amino acid selected from the 

group consisting of glycine, alanine, beta-alanine , phenylalanine, 

isoleucine, methionine, proline, aspartic acid and argininej 

R represents a hydrogen atom or a C -C alkylj 

1 4 

and their acid-addition salts with pharmaceutical^ acceptable 
20 organic or inorganic acids. 

Specific examples of the compounds of formula I arc: • 

( 2-methy 1-thiazolid in-4-carbony 1 )-glicine and the esters 



thereof, of formula 
R -C-NH-CH -C00R 

1 i! 2 
o 



(I-a) 



( 2-methyl-thiazolidin-4-carbonyl )-alanine and the esters there- 
of, of formula „ 



30 



CH 

| 3 - 

;> vnj r"j noon 

1 i 



it v. \ 
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( 2-methy l-thiazoiidin-4-carbonyl)-beta-alanine and the esters 
thereof, of formula 

R -C-NH-CH -Cri -C00R fl-c) 

'J 2 2 

( 2-methy l-thiazolidin-4-carbony 1 )-pheny lalanine and the esters 
thereof, of formula 

|6 5 

CH 
| 2 

10 R -C-NK-Cri-COOR (I-d) 

0 

( 2-methyl-thiazolidin-4-carbony 1 )-isoleucine and the esters 
thereof, of formula 



15 



20 



25 



CH 
I 2 

CH-CH , 

I 3 » 
R -C-tfH-CH-COOR . (I-e) 

1 II 

0 

• ' I 

- ( 2-methy l-thiazolidin-4-carbony 1 )-methionine and the esters 
thereof, of formula 

SCH 
I 3 

I 2 
CH 

I 2 

R -C-NH-CH-COOR (I-f) 

. '5 

( 2-methy l-thiazolidin-4-carbony L )-proline and the esters there- 
of, of formula 

R -C — N CH-COOR (I-*) 

1 |l I I 
0 CH Cri 



30 



V 9 / 



WO 86/02353 



PCT/EP85/00543 



- 3 - 

- ( 2-methy l-thiazoiidin-4-carbony l)-aspartic acid and Che esters 
thereof, of formula 

C00H 
I 

5 CH 

I 1 

R , -C-NH-Cri-COOR ( i-h ) 

0 

( 2-methy l-thiazolidin-4-carbonyl )-arginine and the esters 
thereof, of formula 

10 SH, 

I 2 

CH 2 -CH 2 -CH 2 -NH-C=NH 

R -C-NH-CH-COOR (I-i) 
1 II 

0 
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and tne pharmaceutical^ acceptable salts thereof. 

In the above compounds (I-a,i), R is the .group 

• 1 

ri-N CH- 

I 1 
„ , ^OH CH 

and R is a hydrogen atom or a C j~ c ^ alkyl. 
20 The preparation of the compounds of formula I is carried out by 
condensing 2-methy 1-th iazo lid ine-4-carboxy lie acid , sui tably 
protected on the nitrogen atom, with an ester of the selected 
amino acid in the presence of a coupling agent. 

A suitable protecting group is, for example, the t-butoxycarbony 1 
group. * 

As coupling agent, d i eye lohexy Lcarbodiimide in tne presence of N- 
hydroxy-benzotriazole may be used. 

By removal of tne protecting group, the esters of formula I are 
obtained, from these, 'if desired, the free acids are obtained by 
Hydrolysis . 



25 



30 
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Alternatively the hydrolysis may precede the removal of the 
protecting group on tne nitrogen atom of tne 2-methy 1-thiazoli- 
d ine-4-car boxy Lie moiety . 
5 When the amino acid to be condensed with 2-methy i-thiasolidine-4- 
carboxyiic acid is aspartic acid or arginine it is advisable that 
the second carboxy group or respectively amino group of said amino 
acids, be protected. 

The protection and the liberation of said groups is carried out 
10 according to methods known in the chemistry of amino acids. 

Tne preparation of the acid addition salts is carried out accord- 
ing to usual procedures. 

It is evident for tne expert in the field that the compounds of 
formula f have asimmetric carbon atoms and thus they exist in tne 

15 form of various stereoisomers. 

if desired, it is possible to separate ti:^ stereoisomers according 
to usual procedures both as final products and as intermediates. 
Tne single isomers as well as their mixtures are comprised in tne 
scope of the present invention. 

20 The compounds of the invention nave shown to be able to promote 
the reconstitution of the cellular content in glutathione (GSH) 
and to provide an effective protection against the cellular 
damages caused by endogenous as well as exogenous toxic factors. 
GSH is, at intracellular level, the antidote physiologically 

25 appointed to the neutralisation and tnus detoxica t ion , by tne 
formation of covalent bonds, from nignly reactive toxic substances 
of endogenous or exogenous origin. 

Depletion in GSH involves the starting of cellular degeneration 
and necrosis processes (Larsson.et al. eds.,. "Function of GSH", 
30 Raven Press, N.Y., 1933)- 
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The compounds of the invention have shown to be endowed also with 
positive characteristics of bioavailability and general and local, 
tolerability • 

5 Thus, they are useful drugs suitable in the prevention and in the 
treatment of pathologic syndromes in which the aethiopathogenic 
origin is the depletion in GSH content in the parenchymal organs 
or in the mesenchymal cellular population, said depletion being 
due to interaction with methabolic intermediates having endogenous 
origin, for example toxinf ective, as well as exogenous, for 
example exposure to noxious chemicals. 

These syndromes may affect various organs and tissues and may be 
expressed as toxic or toxinfective hepatopathy, as sub-acute or 
chronic respiratory affection of infective origin (for example 
15 bronchitis) or due to inhalation of extraneous substances (for 
example in smokers), as arthritis, as central or peripheral 
neuropathy with degenerative components, as degenerative cardio- 
pathy during chemotherapy. 

The activity of the compounds of the invention on the intracellu- 
u lar GSH levels was tested on animals (mouse) in which a depletion 
of CSH was previously induced by treatment with p .acetamino-phenol 
(NAPA) in standard conditions. 

The GSH levels in the animals liver were determined before the 
treatment with NAPA and JO and 60 minutes thereafter (Mitchell 
J.R. et al., J. Pharmacol. Expl . Ther., Jj?7, 1 S5- 1 94 , 
according to a modification of the procedure described by Hissin 
et al. (Anal. Biochem., 74, 214-226, 1976). 

All the tested compounds showed to be highly effective under the 
used experimental conditions and in both oral and parenteral 
administration; already after 30 minutes a meaningful increase in 



25 



30 
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the intracellular GSri level was observed with respect to untreated 
controls. 

After 60 minutes, the GSri level was furtner increased reaching 
about 70% of tnat of witness mice. 

The standard experimental test selected to demonstrate the protec- 
tive characteristics of the compounds of invention against toxic 
substances in the sound animal was the test in which a lethal dose 
of NAPA is administered to the mouse (Alnava £. et al., Acta 
Pharmacol- et Toxicol., 42, 317-319, 1978). 
The * reduction of mortality was evaluated when the compound under 
examination was administered contemporaneously with tne toxic 
substances or 2 hours thereafter. 

The results obtained in these experiments showed how all the 
15 tested compounds,* even if in different ckegrees, provide an effec- 

■ 

tive protection both by oral and by parenteral administration. 
From the evaluation of all the experimental results it is possible 
to conclude that the tested compounds are very effective in 
promoting the biosynthesis of intracellular GSH. in the test 
concerning the protection of the sound animal from the acute toxic 
effects of NAPA, this characteristic is particularly evident. 
With respect to 2-methyl-thia2olidine-4-carboxylic acid used as 
such as reference compound, the compounds according to invention 
showed, in equimolecular amounts, a protective dose value, ^-q* 
25 form 3 to 6 times lower. 

j 

The protection ensured by administering an extemporaneous associa- 
tion of 2-me thy 1- thiarolidine-4-carboxylic acid and the respective 
amino acid was also Tower than tnat obtained by administering an 
equimolecular amount of tne corresponding compound of formula i. 
30 For example, the extemporaneous administration of 2-metnyl- 



20 



thiacolidine-4-carboxy lie acid and arginine is practically unef- 
f ect ivc . 

By the point of view of pharmacological activity the preferred 
compounds of formula 1 are those in which the amino acid is in 
esterified form (R=alkyl), and in particular the compounds in 
which 2-methyl-thiazolidine-4-carboxy lie acid is bonded by pep- 
tidic bond to methionine, beta-alanine or proline. 

The tested compounds have also a good general and local tolera- 
bility in the selected administration ways: oral and parenteral. 
In both cases, no secondary effect was evidenced in the mouse also 
after 72 hours from administration and with doses as high as 2 
g/kg. 

Object of the present invention are also the pharmaceutical 
compositions containing as active ingredient a compound of formula 
I or an acceptable salt thereof. 

Said compositions contain the active ingredient in association 
with an organic or inorganic, solid or liquid pharmaceut ically 
acceptable carriers ; according to the prescriptions, the composi- 
tions may be administered orally, paren terally , intramuscularly, 
intravenously or by inhalation. 

The pharmaceutical preparations may be solid like tablets, pills, 
capsules, powders, granulates or liquid like solutions, suspen- 
sions, emulsions. 

They may be prepared so as to ensure a time lasting release of the 
active ingredient after administration. 

Beside the carriers, the compositions may also contain preser- 
vants, stabilizers, wetting agents, emulsif iers , - sa 1 t s to..regulate 

-r 

the osmotic pressure, buffers, dyes, flavorings, etcetera. 

The compositions, which may also contain other active ingredients, 
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are prepared according to conventional procedures. 
The therapeutical dose to be administered depends on different 
factors such as the seriousness of the pathologic state, the 
5 selected administration way, the specific characteristics of the 
selected compound of formula I, etcetera. 

Daily dosages comprised between 2 and 20 mg/kg (body weight) may 
be considered j as antidote in the case of acute poisoning, said 
doses may be increased up to 4-6 g in total. 
10 With the scope of better illustrating the invention, the following 
examples are given. 
Example 1 

Preparation of N-t . butoxycarbony 1-2-me thy 1-th iaz olid ine- 4-car box - 
y lie acid. 

15. To a suspension of 2-methy l-thiazolidine-4-carboxy 1 ic acid (10 g, 
67.9 mmol ) in dimethy If ormamide (37 ml) kept under stirring at 
room temperature, tetrame thy lguanid ine (17 ml, 135- - mmol) was 
added . 

The solution was cooled at 10-i5°c|and t . butoxycarbony lazide (14-6 

■ 

20 g, 102 mmol) was slowly added. 

After 48 hours at room temperature, the solution was evaporated to 
dryness under vacuum. 

The solid residue was collected with ethyl acetate and the solu- 
tion was washed with an aqueous solution of citric acid at lOro 

2 5 

cone, and then with water. 

The organic phase was dried on sodium sulphate then evaporated to 
dryness under vacuum. 

The residue was collected with petroleum ether and the precipitate 
was filtered and dried. 

* - * * 

30 N-t . butoxycarbony 1-2-methy l-thiazolidine-4-carboxy lie acid (11.9 
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g) was thus obtained. 

- - 20 
/o> =-70° (c^l, DMK ) 

rn.p. = 1 1 5-1 16°C 
5 R f =0.7>5 ( AcOEt : Py : Ac OH : H^O^ I 20: 10: J: 5. 5 ) 
Example 2 

Preparation of ( 2-mcthy 1-thiazolid in-4-carbony 1 )-glicine methyl 
ester hydrochloride. 

To a solution of glycine methyl ester hydrochloride (4-57 g, JO. 4 
10 mmolj in d ime thy If ormamide (100 ml) kept under stirring at -5°C, 
N-methy 1-morpholine (4-01 ml. 36.4 mmol) and then a solution of 
N-t . butoxy car bony 1-2-methy 1-th iazo lid ine-4-car boxy lie ac id (9 g, 
36.4 mmol) in d i me thy 1 f ormamide (20 ml) were added. 

To the resulting solution kept under stirring at -5°C. dicyclo- 
hexy icarbodiimide (u 2, 4J.6* mmol) and N-hyd roxy-benzo t ria zo Le 
f 5-^9 g, 4.3*68 mmol) were added. 

After 24 hours under stirring at +4°C, the precipitate (dicvclo- 
hexylurea) was filtered and ihc fiLtrate was evaporated to dry- 
ness . 

An oil was obtained which was dissolved in ethyl acetate and the 
solution was washed with an aqueous solution of citric acid at 
10#, with an aqueous sodium bicarbonate solution at 10# and with 
water. 

The organic solution, dried on sodium sulphate was evaporated to 
dryness under vacuum at 40°C. 

( N-t . butoxycarbony 1-2-me thy 1-th iazo 1 idine-4-carbony 1 )-glyc ine 
methyl ester (9-4S g.) was thus obtained as oil. 

The obtained product., 'b.5 g) was treated at room temperature under 
nitrogen, with ethyl acetate (100 ml) containing ij?' (v*'v) of 
hydrogen cnloride . 



20 
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After 1 hour the solution was evaporated to dryness under vacuum 
at 35°C. 

The residue, after crystallization from isopropyl alcohol, afford- 
5 ed ( 2-me thy l~th i azo 1 id ine-4-carbony 1 )-glyc ine methyl ester hydro- 

ch lor ide (4.7 g) 
- - 20 

/<*/ D =-?0° (c=l, Cri^OH) 
m.p,=75-76°C 

R =0.8 ( AcOEt:Py:AcOH:K 0=120: 10:3: S- 5 ) 
*0 Example 3 

Preparation of ( 2-me thy 1- thiazol id ine-4-carbony 1 )-L-alar.inc methyl 
ester hydrochloride. 

To a solution of L-alanine methyl ester hydrochloride I 5-0^ g, 
36.4 mrnol ) in d imethy If ormamide (60 ml) kept under stirring at , 

15 -5°C, N-methy 1-morpholine (4-01 ml, 36*4 mrnol) and then a solution 
of N- 1 . butoxy car bony 1 -2-me t hy 1 - th i azol 1 J ine-4-carboxy lie acid ( ^ 
g, 3^-4 mrnol) in d imerhy If ormamide (20 ml) were added. 
To the resulting solution kept under stirring ac -5°C dicyclo- 
hexy lcarbod i imide (9 g, 43-bS mrnol) and N-hyd roxy-benzot riazol e 

20 (5-39 g> 43-63 mrnol) were added. 

After 24 hours under stirring at +4°C, the precipitate (dicyclo- 
hexylurea) was filtered and the filtrate was evaporated to dry- 
ness . 

An oil was obtained which was dissolved in ethyl acetate and the 

25 

solution was washed with an aqueous solution of citric acid at 
lO^o, with an aqueous sodium bicarbonate solution at lO^l- and with 
wa t er . 

The organic solution, dried on sodium sulphate was evaporated to 
dryness under vacuum at 40°C. 

30 

( N-t . butoxy car bony 1- 2-me thy 1-th iazolidine-4-carbony 1 )- L-alanine 
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methyl ester (10.1 g) was thus obtained as oil. 

The obtained product (8.2 g) was treated at room temperature under 
nitrogen, with ethyl acetate (100 ml) containing 1 Jii fw/v) of 
5 hydrogen chloride. 

* 

After 1 hour the solution was evaporated to dryness under vacuum 
at J5°C. 

» - 

The residue, after crystallization from isopropyl alcohol diethyl 
ether, afforded ( 2-methyl-thia=olidinc-4-carbony 1 )-L-alanine 

10 methyl ester hydrochloride (5. I g) as raw product. 

The product was purified by chromatography on a silica gel column 
(elucnt ethyl acetate, pyridine, acetic acid, water in the ratio 
120:10:3:5.5) and crystallized from ethyl acetate/petroleum ether. 
il^O =- 10 7° <c«l, CH OH) . 

15 in. p. =80-Sl °C 

R =0.8 ( AeOEt : Py : AcOH : H^0= 1 20 : I 0 : .3 : 5 . 5 ) 
Example 4 

Preparation of ( 2-methy 1-thiazolid in-4-carbony 1 )-beta-alanine 
methyl ester. 
20 " 

io a solution of beta-alanine methyl ester hydrochloride 15. OS g( 
36.4 mmol) in d ime thy If ormamide (35 ml) kept under stirrin* at 
-5°C, N-methyl-morpholine (4. 01 ml, 36.4 mmol) and then a solution 
of N-t .butoxycarbonyl-2-methyl-thia2olidine-4-carboxy lie acid ( Q 
g, .3(>-4 mmol) in d ime thy If ormamide (15 mi) were added. 
To the resulting solution kept under stirring at -5°C. dicvclo- 
hcxylcarbodiimide (O g . 4J.6S mmol) and N-hydroxy-benzotr iazole 
(S-'Sy g, 43. 6S mmol) were added. 

After 24. hours under stirring at +4°C, the precipitate (dicvclo-. 
hexylurea) was filtered and the filtrate was evaoorated to drv- 
ness . 
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An oil was obtained which was dissolved in ethyl acetate and the 
solution was washed with an aqueous solution of citric acid at 
\0%, with an aqueous sodium bicarbonate solution at i0';£ and with 
5 water. 

The organic solution, dried on sodium sulphate was evaporated to 
dryness under vacuum at 40°C. 

( N-t . bu toxy car bony 1-2-me thy 1-th iazol id ine-4-carbony 1 )-beta-alanine 
methyl ester (10.7 g) was thus obtained as oil. 
10 The obtained product (7.9 g) was treated at room temperature under 
nitrogen, with ethyl acetate (90 ml) containing 1 3^ (w/v) of 
hydrogen chloride. 

After 1 hour the solution was evaporated to dryness under vacuum 
at 35°C. 

15 The residue, after crystallization from isopropyl alcohol diethyl 

ether , afforded ( 2-methy i-thiazolid ino -4 -car bony 1 ) -be ta-a lan ine 

methyL ester hydrochloride (5-4 g). 
- - 20 

/«,/ =-S5° (c=l, CH0H) 
- - u „> 

m. p.=124-125°C 

20 R =0.74 (Ac0Et:Py:Ac0H:H 0=120: 10:3:5-5) 
Example 5 

Preparation of ( 2-methy l-thiarolid ine-4-carbony 1 ) -beta-a lanine 
hydrochloride . 

To a solut ion of ( N-t . butoxycarbonyl-2-me thy 1-th iazolidine-4- 
carbony 1 )-be ta-alanine methyl ester (4.2 g, 12.6 mmol) in methanol 
(2> ml), IN sodium hydroxide (25.2 ml, 25.2 mmol) was added at 
room temperature. 

Alter 1.5 hours the solution was concentrated under vacuum at 40°C 

and , after cooling at 0°C, it was acidified by citric acid up to 

30 ., „ 
pn 3- 
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( N-t . butoxycarbony 1-2-methy l-thiazolidine-4-carbony 1 )-beta-alanine 
(2.93 ?) precipitated, it was separated by filtration, washed with 
water and dried ( m . p . = 1 1 7- 1 1 3°C) . 
5 The obtained product (1.55 g> 4-^7 mmol) was dissolved, at room 
temperature and under nitrogen, in ethyl acetate (45 contain- 
ing IJZ (w/v) of hydrogen chloride. 

After 15 minutes diethyl ether was added and ( 2-methy 1-th ia-ol i- 

dine-4-carbony 1 )-beta-alanine (1.1 g) precipitated, it was col- 

i0 lected by filtration, washed and dried. 
- - 20 

/cC/ D =-94° (c«l, CH OH) 

R f =0.3S ( AcOEt : Py : Ac OH : H^O- 1 20: 10:3:5-5) 
clxample 6 

Preparation of ( 2-me thy 1-th iazo 1 id in-4-car bony L ) -L-me th ion i ne 

!5 methyl, ester hydrochloride. 

To a soLution of L-methionine methyl ester hydrochloride (9.75 
4-S.8 mmol) in d ime thy If ormamide (50 ml) kept under stirring at 
-S° r , N-methyl-morpholine (5-3-S ml, 4S.S mmol) and then a solution 
of N-t . butoxycarbony 1-2-me thy 1-th iazo lid ine-4-carboxy lie acid t 11 

20 g, 44.4 mmol) in d ime thy If ormamide (20 ml) were added. 

To the resulting solution kept under stirring at -5°C, dicyclo- 
hexylcarbodiimide (11 g, 53-4 mmol) and N-hydroxy-ben-otriarole 
(7-2 g, 53-4 mmol) were added. 

After 24 hours under stirrinc at +4°C, Che precipitate (dieycio- 
hexyLurea) was filtered and the filtrate was evaporated to dry- 
ness . 

An oil was obtained which was dissolved in ethyl c'.cecate and the 
solution was washed with an aqueous solution of citric acid at 
I o*£ , with an aqueous sodium bicarbonate solution at I Orb and with 

30 

water . 
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The organic solution, dried on sodium sulphate was evaporated to 
dryness under vacuum at 40°C. 

( N- 1 . butoxy car bony 1-2-methy 1-th iazo 1 id i ne-4-cnr bony ]. )-L-methionine 
5 methyl ester ( 1 3 - 5 g) was thus obtained as oil. 

The obtained product was treated at room temperature under ni- 
trogen, with ethyl acetate (45 ml) containing 1 3# (w/v) of hydro- 
gen chloride. 

After I hour the solution was evaporated to dryness under vacuum 
10 at 3 5°C. 

The residue, after crystallization from isopropyl alcohol diethyl 

ether, afforded ( 2-me thy 1-th iazol id ine-4-car bony 1 )-L-meth ionine 

methyl ester hydrochloride (3.9 g). 
- 20 

/yi/ D ="94° (c = K CH OH) 
15 m .p.=l 1 5-1 i6°C 

R =0.y (Ac0Et:P>':Ac0H:H o 0=120: 10:3:5-5; 
f 2 

Example 7 ] 
Preparation of ( 2-me thy 1-th iazo lid in -4 -car bony 1 )-L- pro line methvl 

i 

ester hydrochloride. f 
20 To a solution of L-proline methyl ester hydrochloride ( 3*6-8. g, 
22.2 mmol ) in d ime thy If o rmamide (25 ml) kept under stirring at 
-5°C, N-methy 1-morpholine (2.45 ml, 22.2 mmol) and then a solution 
of N-t .butoxycarbonyl-2-methyl-thiazolidine-4-carboxylic acid ( 5 
g, 20.2 mmol) in d ime thv If o rmamide (10 ml) were added. 
To the resulting solution kept under stirring at -5°C» dicycio- 
hexy Lcarbodilmide (5*03 g, 24-4 mmol) and N-hydroxy-benzotriazole 
(3-29 -g, 24-4 mmol) were added. 

After 24 hours under stirring at +4°C, the precipitate (dicyclo- 
hexylurea) was filtered and the filtrate was evaporated to dry- 
ness . 
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An oil was obtained which was dissolved in etnyl acetate and tne 
solution was washed with an aqueous solution of citric acid at 
IG^o, with an aqueous sodium bicarbonate solution at I0o and with 
5 water. 

The organic solution, dried on sodium sulphate was evaporated to 
dryness under vacuum at 40°C. 

( N-t . butoxy car bony 1-2-methy 1-th i a sol id inc-4-carbony I )-L-prol ine 
methyl ester (5-47 g) was obtained by crystallisation of the 



10 residue from ethanol at 10% (v/v). 
A*V D =-139° (c = l, Cri Ori) 

O 

m. p. = 105-106°C 

The obtained product (2.6 g, 7-25 mmol) was treated at room 
temperature under nitrogen, witn ethyl acetate ( ^0 ml ) containin 
15 13% (w/v) of hydrogen chloride. 

After 15 minute the solution was evaporated to dryness under 
vacuum at J5°C. 

The residue, after crystallisation from diethyl etner. afforded 

( 2-me thy 1- th iasolidine -4-carbony 1 )-L- pro line me thy 1 ester hyd.ro- 
20 chloride ( 1 .S g) . 

L°t/ D =-179° (c=l, CH OH) 

R =0.8 (AcOEt: Py:AcOri:H 0=120: 10: 3: 5- 5) 

Example 8 

Preparation of ( 2-methy 1-thiasolid in-4-carbony 1 ) -be ta-a lanine 
methyl ester hydrochloride. 

The preparation in example 4 was repeated by using 1 so g (0.72^ 

mo1 ) of N-c . butoxy car bony 1-2-metny l-thiasolidirv:-4-carboxy lie 
ac id . 

The ( 2-methy 1-th iaso lid in-4-carbony 1 )-beta-a ianine methyl ester 
was crystallised from petroleum etner. 
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The obtained product /220 g, /«7 D 2 °=-74° (c=l, MeOH), m.p.=62°C/ 
was treated at room temperature under nitrogen with ethyl acetate 
(950 mL) containing 13;? (v/v) of hydrogen chloride. 
5 After 1 hour the solution was evaporated to dryness under vacuum 
at 35°C 

The residue, after crystallisation from isopropyl alcohol , afford- 
ed ( 2-methy l-thiazolidine-4-carbony U-beta-alaninc methyl ester 
hydrochloride (145 g) 
10 /^.7 D 2 °=-93° (c = l, MeOriJ 
m.p.=129-130°C 

R . = 0.74 ( AcOEt : Py : Ac0ri:H 0=120: 10:3: 5-5) 
f 2 

Example 9 

Pre pa rat ion of ( 2-methy l-thiasol id in-4-carbony 1 >-L-meth l oiumv 
15 methyl ester hydrochloride. 

The preparation in example 6 was rcpeaced by using 1 7 S g <0.70*> 
mol ) of N-t . bu toxy car bony 1 -2-methy i-thiazo 1 id ine -4 -car boxy I ic 
ac id . 

The ( 2-methy l-thiazol id in-4-car bony 1 )-L-methioni no me thy 1 ester 



20 
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was crystallised from petroleum ether. 

The obtained product / 103 g, LPU ^ = " 76 ° * c = l ' Mo0H >> m.p.=b5°C/ 
was treated at room temperature under nitrogen with ethyl acetate 
(730 ml) containing \ 3% (v/v) of hydrogen chloride. 

After t hour tne solution was evaporated to dryness under vacuum 
at 35°C. 

The residue, after cry stallizat ion from isopropyl a Icohol. d ie thy 1 
ether , afforded ( 2-methy 1-th iazo lid ine-4-caroony 1 )-L-meth ion ine 

methyl ester hyd rocnloride (104 g)- 
20 

/CcJ =-100° (c=i, MeOri) 
m.p. = U9-i20°C 
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K f =0.S (AcOEt:Py:AcOH:H 0=120: 10:3: 5.5) 
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Claims 

1) A compound of formula 

H-N CH-C0-N-( Y)-C00R 



wherein the group -N-(Y)-C00R 

I 

X 



represents the residue of a natural amino acid selected from the 

10 group consisting of glycine, alanine, beta-aianine , phenylalanine, 

isoleucine, methionine, proline, aspartic a'cid and arginine, 

R represents a hydrogen atom or a C -C alkyl, 

1 4 

and their acid-addition salts with pharmaceut ica 1 ly acceptable 
organic or inorganic acids. 

15 2) A compound according to claim ] in which R represents a C -C 

1 4 

a I ky J. . 

3) A pharmaceut ica 1 ly acceptable acid-addition salt of a compound 

according to claim 1 in which R represents a C -C alkvl 

. 14 
4.) A compound according to claim 1 in which the group 

20 -N-(Y)-C00R 

X 

represents the residue of an amino acid selected from methionine, 
beta-alanine and proline. 

5) A method for the preventive and curative treatment of patho- 
logic syndromes due to the depletion of the glutathione (CSH) 
content in the parenchymal organs and in the mesenchymal cellular 
population, said method consisting in administering a therapeuti- 
cally effective amount of a compound of claim 1. 

6) A method for the preventive or curative treatment of toxic or 
toxinfective ho P ato P athv, of respiratory affections having infec- 
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tivc origin or originated by inhalation of extraneous substances, 

of arthritis, of degenerative cardiopathy during chemotherapy or 

of central or peripheral neuropathy due to depletion of glutathi- 

5 one (CSH) levels, said method consisting in administering a 

therapeutically effective an,ount of a compound according to claim 
1 . 

7) A pharmaceutical composition containing as active ingredient a 

compound according rlai* i u -j . 

° ing to claim 1 beside pharmaceutical!/ "acceptable 

10 carriers. 

8) A pharmaceutical composition for the preventive and curative treat- 
ment of pathologic syndromes due to the depletion of the glutathione 
CGSH) content in the parenchymal organs and in the mesenchymal cellula; 
population. 

15 A pharmaceutical composition for the preventive or curative t~at- 

«nt of toxic or toxinfective hepatopathy, of respiratory affections 
bavxng infective origin or originated by inhalation of extraneous sub- 
stances, of arthritis, of degenerative cardiopathy during chemotherap 
or of central or peripheral neuropathy due to depletion of gluathione 
(GSH) levels. 

20 
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